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WHAT IS CLA IMED IS: 

methoc3\pf preparing a multi-domain, dry 
deposited laNguid-cry^tal alignment layer, wherein said 
method is selected from the group consisting of: 
mechanical mask, photo- resist, UV treatment, and ridge 
and fringe field. 

2. The method of claim 1, wherein said 
10 mechanical mask method comprises: 

depositing on a transparent conductive layer on a 
^ substrate a material to form a dry deposited layer; 

<Jj masking said dry deposited layer into first domain 

areas and second domain areas of the dry deposited 
;3 15 layer with a mask; and 

;L selectively bombarding said dry deposited layer 

\f\. with an ion beam through said mask. 




3. The me\hod of claim 2, wherein said material 
20 is selected from fthe group consisting of: hydrogenated 
diamond-like carbor\ amorphous hydrogenated silicon, 
silicon carbide (SicK silicon dioxide (Si0 2 ), glass, 
silicon nitride (Si 3 N 4 \ alumina (A1 2 0 3 ) , cerium(IV) 
oxide (Ce0 2 ), tin oxide\sn0 2 ), zinc titanate (ZnTi0 2 ) 
and a combination thereofS^ ^ 



4l. The method of claim 1, wherein said photo- 
resist! method comprises: 

depositing on a transparent conductive layer on a 
30 substrate a material to form a dry deposited layer; 

pJLrtitioning said dry deposited layer into first 
domk^|a reas and second domain areas of the dry 
deposited layer; 
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orcharding said dry deposited layer with a first 
ion bdam; thereafter 

covering said first domain areas of said dry 
deposited layer with a mask leaving said second domain 
5 areas ogen; 



^ ^ borfcarding said second domain areas with a second 

ion beajpDand 

removing said mask, 



10 5. The method of claim 4, wherein said step of 

3 

.0 partitioning comprises the step of covering only said 

first domain areas with a mask. 

'~< 6. The method of claim 5, wherein said step of 

q 15 covering comprises the step of applying a layer of 

; L. photo-resist. 

7. The method of claim 1, wherein said UV 
treatment method comprises: 
20 depositing on a transparent conductive layer on a 

substrate a material to form a dry deposited layer; 

partitioning said dry deposited layer into first 
domain areas and second domain areas of the dry 
deposited layer; 
25 selectively exposing one of said first and said 

second domain areas to UV light; and 

bombarding both said first and said second domain 
areas with an ion beam in a single direction to produce 
in non-UV exposed domain areas a pretilt angle 
30 different from the areas that were exposed to UV light. 



Ill 



8, The method of claim 1, wherein said ridge and 
fringe field method comprises: 
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providing a top substrate having a surface; 

providing a color filter on said top substrate; 

providing a transparent conductive layer disposed 
over said color filter; 

building a polymer ridge on said transparent 
conductive layer on the color filter side; 

depositing on said surface of said transparent 
conductive layer and said ridge a material to form a 
dry deposited alignment layer; and 

bombarding said dry deposited layer with an ion 
beam under conditions to produce a low pretilt angle. 

"§>v. A multi-domain, wide viewing angle liquid- 
crystal display, comprising: 

a bottomAsubstrate having a first surface; 
a first transparent conductive layer disposed over 
said first surface of said bottom substrate; 
a top substrate having a second surface; 
a color filteiXlayer disposed over said second 
surface of said top substrate; 

a second transparent conductive layer disposed 
over said color filter; \ 

a first dry deposited\liquid-crystal alignment 
layer over said first transparent conductive layer; 

a second dry deposited liquid-crystal alignment 
layer over said second transparent conductive layer; 
said second dry deposited liquid^crystal alignment 
layer being spaced adjacent to ancl facing said first 
dry deposited liquid-crystal alignment layer; 

a plurality of uniformly sized transparent or non- 
transparent spacers distributed withiA said space; and 

a liquid-crystal material disposed\in the space 
therebetween; 
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wherein each of said first alignment layer and 
said second alignment layer is divided into a plurality 
of pixels each\^aving a boundary and at least two 
domains; and whertein each of said multi-domain, dry 
deposited liquid-crystal alignment layers is obtained 
by a method selected\f rom the group consisting of: 
mechanical mask, photoresist, UV treatment, and ridge 
and fringe field method^ 




10 lfc. The multi-domain, wide viewing angle liquid- 

crystal display of claim 9, wherein said domains of 
said first and said second dry deposited liquid-crystal 
alignment layers are obtained by mechanical mask 
method , 

15 

11. \ The multi-domain, wide viewing angle liquid- 
crystal display of claim 10, wherein said mechanical 
mask method comprises: 

depositing on a substrate a material to form a 
20 transparenl dry deposited alignment layer; 

maskirJg said dry deposited layer into first domain 
areas and^second domain areas of the dry deposited 




layer wJPcn a mask; and 

selectively bombarding said dry deposited layer 
25 with an ion j>eam through said mask. 



12. The multi-domain, wide viewing angle liquid- 
crystal display of claim 11, wherein said material is 
selected from the group consisting of: hydrogenated 
30 diamond-like carbon, amorphous hydrogenated silicon, 
silicon carbide (SiC) , silicon dioxide (Si0 2 ), glass, 
silicon nitride (Si 3 N 4 ), alumina (A1 2 0 3 ) , cerium(IV) 
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oxide (Ce0 2 ), tin oxide (Sn0 2 ) , zinc titanate (ZnTi0 2 ) 
and a combination thereof, 

13. The multi-domain, wide viewing angle liquid- 
5 crystal display of claim 11, wherein said ion beam is 
provided from a source of ion beam selected from the 
group consisting of: argon, nitrogen, oxygen, and a 
mixture thereof. 

10 14. The multi-domain, wide viewing angle liquid- 

crystal display of claim 9, wherein each of said pixels 
have a first domain and a second domain. 

15. The multi-domain, wide viewing angle liquid- 
15 crystal display of claim 14, wherein said first domain 

and second domain have a different ion bombardment 
direction. 

16. The multi-domain, wide viewing angle liquid- 
20 crystal display of claim 15, wherein both of said first 

and said second dry deposited layers on said bottom and 
said top substrates have been bombarded. 



25 crystal display of claim 9, wherein said liquid-crystal 
material is selected from the group consisting of a 
liquid-crystal having left-handed chirality, a liquid- 
crystal having right-handed chirality, and a liquid- 
crystal having no chirality- 



17. 



The multi-domain, wide viewing angle liquid- 



cryste 




^ The multi-domain, wide viewing angle liquid- 
display of claim 9, wherein said domains of 
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said first and said second dry deposited liquid-crystal 
align^Knt layers are obtained by photo-resist method. 



19. The multi-domain, wide viewing angle liquid- 
5 crystal display of claim 18, wherein each of said 
pixels have a first domain and a second domain. 



20. The multi-domain, wide viewing angle liquid- 
crystal display of claim 18, wherein said photo-resist 
10 method comprises: 

depositing on a transparent conductive layer on a 
substrate a material to form a dry deposited layer; 

partitioning said dry deposited layer into first 
domain areas and second domain areas of the dry 
15 deposited layer; 

bombarding said dry deposited layer with a first 
ion beam; thereafter 

covering said first domain areas of said dry 
deposited layer with a mask leaving said second domain 
20 areas open; 

bombarding said second domain areas with a second 
ion beam; and 

removing said mask. 

25 21. The multi-dofflpin, wide viewing angle liquid- 

crystal display of clA^-^l, further comprising: 
repeating the gxapsVas needed. 

22. /The multi-domain, wide viewing angle liquid- 
30 crystal display of claim 9, wherein said domains of 

said f/rst and said second dry deposited liquid-crystal 

ali^^^nt layers are obtained by said UV treatment 

meth/d. 
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23. The multi-domain, wide viewing angle liquid- 
crystal display of claim 22, wherein each of said 
pixels have a first domain and a second domain. 

24. The multi-domain, wide viewing angle liquid- 
crystal display of claim 22, wherein said UV treatment 
method comprises: 

depositing on a transparent conductive layer on a 
substrate a material to form a dry deposited layer; 

partitioning said dry deposited layer into first 
domain areas and second domain areas of the dry 
deposited layer; 

selectively exposing one of said first and said 
second domain areas to UV light; and 

bombarding both said first and said second domain 
areas with an ion beam in a single direction to produce 
in said non-UV exposed domain areas a pretilt angle 
different from the areas that were exposed to UV light. 

25. The multi-domain, wide viewing angle liquid- 
crystal display of claim 22, wherein said UV treatment 
method comprises: 

depositing on a transparent conductive layer on a 
substrate a material to form a dry deposited layer; 

partitioning said dry deposited layer into first 
domain areas and second domain areas of the dry 
deposited layer; 

selectively bombarding one of said first and said 
second domain areas with an ion beam in a single 
direction; and 

exposing both said first and said second domain 
areas to UV light to produce in said non-bombarded 
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domain areas a pretilt angle different from the areas 
that were bombarded with an ion beam. 



" 2(1. The multi-domain, wide viewing angle liquid- 

crystad display of claim 9, wherein said domains of 
said fijrst and said second dry deposited liquid-crystal 
alignment layers are obtained by said ridge and fringe 
f ield^pithod. 



10 27. The multi-domain, wide viewing angle liquid- 

r 3 crystal display of claim 26, wherein said ridge and 

jH fringe field method comprises: 

: 2 building a polymer ridge on said transparent 

"-4 

! s| conductive layer on the color filter side; 

;2 15 depositing on said surface of said transparent 

,: ' conductive layer a material to form a dry deposited 

;^ layer; and 

|]j bombarding said dry deposited layer with an ion 
beam under conditions to produce a low pretilt angle. 



Q 
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28. The multi-domain, wide viewing angle liquid- 
crystal display of claim 27, wherein said transparent 
conductive layer comprises indium tin oxide. 




29. An improved method of preparing a liquid- 
crystal lisplay of the type having the steps of forming 
a firsu\iry deposited alignment layer, forming a second 
dry depohrted alignment layer, spacing the first dry 
deposited alignment layer and the second dry deposited 
alignment layer adjacent to and facing each other and 
f illirtg^OLiquid-crystal material in the space 
therebetwjeen, wherein the improvement comprises the 
steps of: 
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forming fe first multi-domain dry deposited 
alignment laMer; 

forminolra second multi-domain dry deposited 
alignment Wyer; 
5 spacinp said first multi-domain dry deposited 

alignment [layer and said second multi-domain dry 
deposited ^alignment layer adjacent to and facing each 
other; and 

filling a liquid-crystal material in the space 
10 therebetween; 

wherein each of said multi-domain, dry deposited 
liquodfebifystal alignment layers is obtained by a method 
selectedj|f rom the group consisting of: mechanical mask, 
photo-resist, UV treatment, and ridge and fringe field. 



An improved method of preparing an in-plane 
switching mode liquid-crystal display of the type 
having tmk steps of forming a first polyimide alignment 
layer and a\second polyimide alignment layer, wherein 
20 each of the ixirst and second layers is rubbed with a 
mechanical roM wrapped in a velvet cloth, wherein the 
improvement comprises the steps of: 

forming a fr^st dry deposited alignment layers- 
forming a second dry deposited alignment layer; 
spacing said fi^st dry deposited alignment layer 
and said second dry deppsited alignment layer adjacent 
to and facing each other^ v and 

filling a liquid-crys.tal material in the space 
therebetween; \^ 
30 wherein each of said dry^deposited liquid-crystal 

alignment layers is obtained by^a method selected from 




the group consisting of: mechanical mask, photo-resist, 

UV treatment, and ridge and f ringe%f ield. 

V 
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A wide viewing angle in-plane switching mode 
liquid-cry'&tal display, comprising: 
a bottonKpolarizer ; 
a bottom \substrate; 
a top polarizer; 
a top substrate; 

a color filter layer disposed over a surface of 
said top substrate a 



10 a plurality of common electrodes disposed in the 

Q bottom substrate plane^and a plurality of pixel 

;ij electrodes disposed in a staggering relationship 

;0 therewith to form a comfcXlike structure for producing 

an electric field parallelVto plane of said bottom 
15 substrate so that when when ^operated, the molecules of 
said liquid-crystal material \re swithched to rotate by 
said vertical electric field i\ a direction parallel to 
the substrate surface; 



a first dry deposited liquid\crystal alignment 
20 layer over said bottom substrate and said comb-like 
electrodes; 

a second dry deposited liquid-crystal alignment 

\ 

layer over said color filter layer; said second dry 



deposited liquid-crystal alignment layer ^being spaced 

\ 

25 adjacent to and facing said first dry deposited liquid- 
crystal alignment layer; \ 

a plurality of uniformly sized transparent or non- 
transparent spacers distributed within said sp^ce; and 
a liquid-crystal material disposed in the space 
30 _-fcke-r"eto r etwe« 



3J2. The liquid-crystal display of claim 31, 
wherdzir said method of obtaining each of said dry 
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deposited liquid-crystal alignment layers comprises: 
treatting a dry deposited layer with an ion beam in a 
diredfeion making from about 10 to about 20 degree angle 
witHNUhe plane of the electrodes. 



33. The liquid-crystal display of claim 31, 
wherein each of said common electrodes on one end is in 
communication with a storage capacitor, wherein each of 
said pixel electrodes is in communication on one end 
10 with said storage capacitor and on the other end with a 
thin film transistor, said thin film transistor being 
in communication with a data bus line and a gate bus 
line . 



